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a b s t r a c t
Brevibacillus laterosporus was newly classiﬁed from Bacillus laterosporus, which has ability to be used as a
biological control agent in crop ﬁeld. B. laterosporus strain B9 is an aerobic, motile, Gram-positive, spore-vailable online 26 May 2015
eywords:
omplete genome sequence
acbio
forming rod that was isolated from a ﬁeld of Oryza sativa in Zhejiang, China in 2011. This bacterium has
been conﬁrmed to be a strong antagonist against bacterial brown strip of rice caused byAcidovorex avenae
subsp. avenae. Here we describe the features of B. laterosporus strain B9, together with the complete
genome sequence and its annotation. The 5,272,435bp genome contains 4804 protein-coding genes and
227 RNA-only encoding genes with 2 plasmids.
© 2015 Published by Elsevier B.V.The genus Brevibacillus was new created as a genus by reclassi-
cation of the Bacillus brevis group of species in 1996 (Shida et al.,
996). B. laterosporus, which is one of the species in this genus,
as been reported as the effective biocontrol agent against insects,
ematodes and phytopathogens in several studies (De Oliveira
t al., 2004; Saikia et al., 2011; Tian et al., 2007). In 2011, we iso-
ated B. laterosporus strain B9 from the root of theOryza sativa in the
ice ﬁeld in Zhejiang Province, China. Further analysis suggested its
trong growth inhibition activity on Acidovorex avenae subsp. ave-
ae, which is the causal agent of bacterial brown strip of rice (Liu
t al., 2014).
Until now, only two B. laterosporus strains (LMG15,441 andGI9)
as beenpartial sequenced (Djukic et al., 2011; Sharmaet al., 2012).
owever, in these two sequenced strains, one is an invertebrate
athogen, while another one was isolated from soil. This makes
ur B9 strain to be a good comparative genome analysis model for
hytopathogens. Here we present a summary classiﬁcation and a
et of features for B. laterosporus B9 together with the description
f the complete genomic sequencing and annotation.The genome of this strain was done by Guhe info by using the
acBio RS II platform. Genome assembly was done by SMRT Analy-
is 2.2.1 and the coding sequences, tRNA and rRNA annotationswas
∗ Corresponding author. Tel.: +86 15988169187.
E-mail address: guolongb@mail.hz.zj.cn (L. Guo).
1 Authors contributed equally.
ttp://dx.doi.org/10.1016/j.jbiotec.2015.05.011
168-1656/© 2015 Published by Elsevier B.V.done by applying NCBI Prokaryotic Genome Annotation Pipeline
(Angiuoli et al., 2008). The total size of the genome is 5272,435
bp and has a GC content of 41.28% (Table 1), similar to that of
other sequenced Brevibacillus isolates. A total of 5031 coding DNA
sequences (CDSs) were predicted (Table 1). Of these, 2929 could
be assigned to a COG number (Table 1). Then, we compared the
genome of B. laterosporus B9 with other two sequenced B. lat-
erosporus strains LMG 15,441 and GI9. The genome size of B9 is
a little bit bigger than LMG 15,441 and GI9 (5.27Mb, 5.11Mb and
5.18Mb, respectively). The G+C content of these three strains is
very similar (41.28%, 41.1% and 40.8%, respectively). B9 has a higher
gene content than LMG 15,441 and GI9, respectively (5031, 4978
and4986). Interestingly,we found there are472uniquegenes inB9.
It has long been well understood that some gram-positive
Bacillales bacteria (including Brevibacillus) are good candidates for
biocontrol (Stirling et al., 1988). These bacteria mainly use two
strategies in biocontrol including bioﬁlm formation and antibi-
otic secondary metabolism (Chen et al., 2013; Niu et al., 2013).
In order to investigate which mechanism was used by B9 strain,
we made a local BLAST search based on the reference-associated
genes. Only two bioﬁlm mechanism associated genes were found
in B9 while genes associated with 5 different antibiotic compound
biosynthesis genes were found indicating its biocontrol ability
was mainly contributed by the antibiotic secondary metabolism.
These genes include bacitracin biosynthesis (Johnson et al.,
1945), phenazine biosynthesis (Thomashow and Weller, 1988),
molybdopterin biosynthesis (Nichol et al., 1985), streptomycin
78 G. Li et al. / Journal of Biotechn
Table 1
Genome feature of B. laterosporus B9.
Attribute Value
Genome size (bp) 5272435
DNA coding (bp) 4434027
DNA G+C (bp) 2176637
Chromosome 1
Plasmid 2
Total genes 5031
Protein coding genes 4804
rRNA (5S, 16S, 23S) 13
tRNA 112
RNA genes 227
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BGenes with function prediction 3313
Genes assigned to COGs 2929
iosynthesis (Schatz et al., 1944) and lanthionine biosynthesis
Kellner et al., 1988), indicating its wide range antibiotic activity.
Interestingly, we found many B9 unique genes are located in
he clusters or operons of these antibiotic secondary metabolism
ssociated genes. As in bacteria, it has largely been accepted that
he unique genes are mainly contributed by horizontal gene trans-
er (HGT) (Syvanen, 1994), indicating HGT plays important role in
9 evolution and biocontrol ability formation. Overall, the whole
enome sequence of this strain will provide us more information
bout fungal antagonist on this species.
ucleotide sequence accession number
The complete chromosome sequence and two plasmid
equences have been deposited in GenBank under the accession
umber from CP011074-CP011076. This strain has been deposited
n CGMCC collection under the accession number of CGMCC
.15160.
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